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CLAIMS 



[Claim(s)] 

[Claim 1] A refrigeration unit with an evaporator, a condenser, and an inverter compressor at least. It is the 
control unit of said inverter compressor in the automatic vending machine equipped with the controller which 
controls said refrigeration unit. Said controller The capacity excess-and-deficiency judging section which 
judges the excess and deficiency of refrigerating capacity based on the temperature gradient measured value 
of a goods room, and the temperature gradient desired value set up beforehand, The control unit of the 
inverter compressor characterized by having the engine-speed headquarters which output the engine-speed 
command of said inverter compressor based on the Judgment result of said capacity excess-and-deficiency 
judging section. 

[Claim 2] A refrigeration unit with an evaporator, a condenser, and an inverter compressor at least. It is the 
control approach of said inverter compressor in the automatic vending machine equipped with the controller 
which controls said refrigeration unit. Said controller The control approach of the inverter compressor 
characterized by Judging the excess and deficiency of refrigerating capacity based on the temperature 
gradient measured value of a goods room, and the temperature gradient desired value set up beforehand, and 
making it output the engine-speed command of said inverter compressor based on the Judgment result of the 
refrigerating capacity concerned. 

[Claim 3] The temperature gradient desired value of the capacity excess-and-deficiency Judging section is 
the control unit of the inverter compressor according to claim 1 characterized by setting up based on 
operation mode and the number of operation evaporators. 

[Claim 4] The rotational frequency command section is equipped with rotational frequency headquarters at 
the time of initial rotational frequency headquarters and a stationary. Said initial rotational frequency 
headquarters At the time of starting of an inverter compressor and change of the number of operation 
evaporators, at least Operation mode, The number of operation evaporators, the operation quiescent time of 
the inverter compressor concerned, an OAT. automatic-vending-machine skin temperature, Based on either 
information of condenser absorption air temperature and four-seasons information, or the information which 
combined these, the initial rotational frequency of said inverter compressor is set up. Fixed time amount 
maintenance of the rotational frequency command of the inverter compressor HE concerned is carried out at 
the initial rotational frequency concerned. At the time of said stationary rotational frequency headquarters 
The control unit of the inverter compressor according to claim 1 or 3 characterized by controlling the engine 
speed of said inverter compressor by said initial engine speed after fixed time amount operation based on the 
output of the capacity excess-and-deficiency Judging section. 

[Claim 5] It is the control unit of the inverter compressor according to claim 4 characterized by performing 
the change to the stationary rotational frequency headquarters in rotational frequency headquarters from 
initial rotational frequency headquarters based on whenever [ warehouse internal temperature ], 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the control unit and the control approach of an inverter compressor which 
constitute the refrigerating cycle of an automatic vending machine, in more detail, this invention presumes the 
balance of a load and refrigerating capacity using information whenever [ warehouse internal temperature ], 
and relates to the control unit and the control approach of an inverter compressor for controlling the engine 
speed of an inverter compressor so that operation effectiveness serves as the highest. 
[0002] 

[Description of the Prior Art] The automatic vending machine which heats and cools goods (for example, can 
drink) is equipped with the constant-speed compressor which constitutes a refrigerating cycle, and 
demonstrates refrigerating capacity predetermined by carrying out ON/OFF control of this, the inside of the 
warehouse which contains goods is usually divided into two or more rooms (for example, three rooms) — 
having — a controller — every ** — cooling down — or heating operation is carried out. Since the invention 
in this application mentioned later relates to cooling down, centering on a cooling system, it makes an example 
the automatic vending machine which has three rooms, and explains it, 

[0003] The flow chart and drawing 18 which show the control approach of the solenoid valve [ drawin g 17 / 
the block diagram in which the block diagram in which the mimetic diagram showing an automatic vending 
machine / in / in drawin g 14 / the former / and drawin g 15 show the input/output relation of a controller, and 
drawin g 16 show the control approach of a constant-speed compressor, and ] according to whenever 
[ warehouse internal temperature ], and a compressor are a timing chart which shows actuation of the 
solenoid valve and compressor according to whenever [ warehouse internal temperature ]. 
[0004] As shown in drawin g 14 , the goods room 1 of an automatic vending machine was divided into left 
ventricle la. median cell lb, and right ventricle 1c, and equips each ** la and lb and every 1c with the sensor 
4 whenever [ evaporator 3 and warehouse internal temperature ]. In machine room 2, it has a condenser 5, 
the constant-speed compressor 6, a solenoid valve 7, and capillary tube 8 grade, piping connection of these 
and the evaporator 3 is made, and the refrigerating cycle is constituted. 

[0005] Moreover, the controller 9 which controls each configuration equipment of an automatic vending 
machine is constituted so that the 3 modes of "CCC", "CCH", and "CHH" can be selectively operated by 
operation mode selection by a switch etc. Here, "CCC" means all-rooms cold (cooling of goods) operation, 
"CCH" means two-room cold operation and one-room hot (heating of goods) operation, and "CHH" means 
one-room cold operation and two-room hot operation. In addition, a heater (not shown) performs hot 
operation and the refrigerator is performing cold operation. 

[0006] As shown in drawing 15 and dra win g 16 , whenever [ warehouse internal temperature / of each ** la 
and lb and every 1c ], based on the temperature information (whenever [ warehouse internal temperature ] 
Tr. evaporating temperature Te, etc.) by the sensor 4, a controller 9 performs closing motion control of a 
solenoid valve 7 and ON/OFF control of the constant-speed compressor 6, and performs cold operation. 
[0007] Next. CCC mode is taken for an example and the control approach of goods cooling is explained. There 
are pulldown operation which is in charge of the cool lump immediately after the goods charge, and steady 
operation which keeps constant the cooled goods at about 4 degrees C in cooling down of goods. Since the 
invention in this application mentioned later relates to this steady operation, it explains the steady operation 
concerned. 

[0008] As shown in drawin g 17 . whenever [ warehouse internal temperature / of all rooms la, lb. and 1c ] is 
first read by the sensor 4 whenever [ warehouse internal temperature ] (step S10). And based on this 
temperature information. ON/OFF control of a solenoid valve 7 is performed to each ** la and lb and every 
1c (step S1 1). Namely, when whenever [ warehouse internal temperature ] is 4 degrees C or more, a solenoid 
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valve 7 is set to ON, for example, and when whenever [ warehouse internal temperature ] is 0 degree 0 or 
less, a solenoid valve 7 is set to OFF (step S11). 

[0009] Next, the constant-speed compressor 6 is controlled (step SI 2). That is, steady operation is 
performed by setting the constant-speed compressor 6 to ON. for example, if at least one solenoid valve 7 
serves as ON, and setting the constant-speed compressor 6 to OFF. if the solenoid valve 7 serves as OFF 
altogether (step SI 2). In addition, the timing of the solenoid valve 7 of each ** la. lb. and 1c and the 
constant-speed compressor 6 of operation is as being shown in drawing 18 . 
[0010] 

[Problem(s) to be Solved by the Invention] As for a summer, it is [ an automatic vending machine ] common 
to operate CCC mode, spring, and autumn in CCH mode, and to operate winter in CHH mode. Therefore, the 
load of a refrigerator is sharply changed by change of the OAT for every season, operation mode, etc. 
[001 1] However, since the load effect is supported by ON/OFF operation, using the constant-speed 
compressor 6 as a compressor as mentioned above if it is in the conventional technique, the refrigerating 
capacity to demonstrate is almost the same at the time of one cold operation in winter, and all-rooms cold 
operation in summer (at the time of a light load) (at the time of a large load). 

[0012] On the other hand, since the capacity of the constant-speed compressor 6 selected according to the 
maximum load (pulldown of a summer), at the time of light loads other than a summer, refi^igerating 
capacity became excessive to the load, and it became operation useless in energy, especially winter occurred 
[ the technical problem that an energy loss became large ]. 

[0013] This invention is made in view of the above, presumes the balance of a load and refrigerating capacity 
using information whenever [ warehouse internal temperature ], and aims at offering the control unit and the 
control approach of an inverter compressor which can optimize operation effectiveness. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the control unit of the 
inverter compressor concerning claim 1 of this invention A refrigeration unit with an evaporator, a condenser, 
and an inverter compressor at least, It is the control unit of said inverter compressor in the automatic vending 
machine equipped with the controller which controls said refrigeration unit. Said controller It has the capacity 
excess-and-deficiency judging section which judges the excess and deficiency of refrigerating capacity based 
on the temperature gradient measured value of a goods room, and the temperature gradient desired value set 
up beforehand, and the rotational frequency headquarters which output the rotational frequency command of 
said inverter compressor based on the judgment result of said capacity excess-and-deficiency judging 
section. 

[0015] The capacity excess-and-deficiency judging section judges the three-stage of overcapacity, fitness, 
and lack whenever [ warehouse internal temperature ], corresponding to inclination. According to the result of 
the excess-and-deficiency judging by the capacity excess-and-deficiency judging section, the engine speed 
of an inverter compressor is controlled by engine-speed headquarters, namely, the thing for which only ** N 
is accelerated to the actual condition rotational frequency N in in short of refrigerating capacity — the 
increase of refrigerating capacity, and carrying out, and slowing down only ** N to the actual condition 
rotational frequency N, when capacity is superfluous — refrigerating capacity — reducing — capacity — 
when it is judged that it is suitable, the actual condition rotational frequency N is maintained. 
[0016] Thus, a load effect is caught with inclination whenever [ warehouse internal temperature ], and since 
revolving speed control of an inverter compressor is carried out so that it may operate by the temperature 
gradient from which consumed electric power serves as min, the cooling system of an automatic vending 
machine can be operated with necessary minimum energy. 

[0017] Moreover, the control approach of the inverter compressor concerning claim 2 of this invention A 
refrigeration unit with an evaporator, a condenser, and an inverter compressor at least. It is the control 
approach of said inverter compressor in the automatic vending machine equipped with the controller which 
controls said refrigeration unit. Said controller The excess and deficiency of refrigerating capacity are judged 
based on the temperature gradient measured value of a goods room, and the temperature gradient desired 
value set up beforehand, and it is made to output the rotational frequency command of said inverter 
compressor based on the judgment result of the refrigerating capacity concerned. 
[0018] Whenever [ warehouse internal temperature ], corresponding to inclination, the three-stage of 
overcapacity, fitness, and lack judges a controller, and it controls the rotational frequency of an inverter 
compressor according to the result of the judgment, namely, the thing for which only ** N is accelerated to 
the actual condition rotational frequency N in in short of refrigerating capacity — the increase of refrigerating 
capacity, and carrying out, and slowing down only ** N to the actual condition rotational frequency N, when 
capacity is superfluous — refrigerating capacity — reducing — capacity — when it is judged that it is 
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suitable, the actual condition rotational frequency N is maintained. 

[0019] Thus, since revolving speed control of an inverter compressor is carried out so that it may operate by 
the temperature gradient from which a Toad effect is caught with inclination whenever [ warehouse internal 
temperature ], and consumed electric power serves as min, the cooling system of an automatic vending 
machine can be operated with necessary minimum energy, and the energy-saving effectiveness is acquired. 
[0020] Moreover, the control unit of the inverter compressor concerning claim 3 of this invention sets up the 
temperature gradient desired value of the capacity excess-and-deficiency judging section based on operation 
mode and the number of operation evaporators. Therefore, it can operate so that the operation effectiveness 
of a refrigerator may serve as max (power consumption is min) according to each operation situation, and the 
cooling system of an automatic vending machine can be operated with necessary minimum energy. 
[0021] Moreover, the control unit of the inverter compressor concerning claim 4 of this invention The 
rotational frequency command section is equipped with rotational frequency headquarters at the time of initial 
rotational frequency headquarters and a stationary. Said initial rotational frequency headquarters At the time 
of starting of an inverter compressor and change of the number of operation evaporators, at least Operation 
mode. The number of operation evaporators, the operation quiescent time of the inverter compressor 
concerned, an OAT, automatic-vending-machine skin temperature. Based on either information of condenser 
absorption air temperature and four-seasons information, or the information which combined these, the initial 
rotational frequency of said inverter compressor is set up. Fixed time amount maintenance of the rotational 
frequency command of the inverter compressor HE concerned is carried out at the initial rotational frequency 
concerned, and rotational frequency headquarters control the rotational frequency of said inverter 
compressor by said initial rotational frequency after fixed time amount operation based on the output of the 
capacity excess-and-deficiency judging section at the time of said stationary. 

[0022] Thereby, when the operation quiescent time of for example, an inverter compressor is short, the 
trespass heating value from the outside judges greatly that lifting is quick whenever [ warehouse internal 
temperature ], and can set up an initial rotational frequency highly. It is utilizable similarly about other 
information. Therefore, it can shift to steady operation efficiently and the cooling system of an automatic 
vending machine can be operated with necessary minimum energy. 

[0023] Moreover, since the control unit of the inverter compressor concerning claim 5 of this invention 
performs the change to the stationary rotational frequency headquarters in rotational frequency headquarters 
from initial rotational frequency headquarters based on whenever [ warehouse internal temperature ], it can 
ensure [ promptly and ] operation corresponding to the present load profile initiation, and can operate the 
cooling system of an automatic vending machine with necessary minimum energy. 
[0024] 

[Embodiment of the Invention] Hereafter, it explains to a detail about the control unit of the inverter 
compressor concerning this invention, and the gestalt of operation of the control approach, referring to a 
drawing. In addition, this invention is not limited by the gestalt of this operation. 

[0025] The block diagram and drawin g 2 which show the control device of the inverter compressor which 
dravying 1 requires for the gestalt of implementation of this invention The block diagram in which the mimetic 
diagram showing an automatic vending machine and drawin g 3 show the input/output relation of a controller, 
and drawing_4 The table Fig. showing the excess-and-deficiency judging result of the refrigerating capacity 
which judged the table Fig. showing the temperature gradient desired value determined according to operation 
mode and the number of operation evaporators and drawing 5 R> 5 according to inclination whenever 
[ warehouse internal temperature ], and drawin g 6 are the table Figs, showing the rotational frequency of the 
inverter compressor set up according to the excess-and-deficiency judging result of refrigerating capacity. 
[0026] Moreover, the table Fig. and drawin g 9 which show the initial engine speed which determined the table 
Fig. and drawing 8 which show the initial engine speed (at the time of starting) which determined drawing 7 
according to load presumption based on the operation quiescent time of an inverter compressor according to 
load presumption based on the operation quiescent time of an inverter compressor (when the number of 
operation evaporators changes) are the table Fig. showing the initial engine speed (at the time of starting) 
which determined according to load presumption based on an OAT. 

[0027] Moreover, the table Fig. and drawin g 1 1 which show the initial rotational frequency which determined 
drawing 10 according to load presumption based on an OAT (when the number of operation evaporators 
changes) The table Fig. showing the initial rotational frequency which determined the table Fig. and d rawin g 12 
R> 2 which show the initial rotational frequency (at the time of starting) determined according to load 
presumption based on the four seasons according to load presumption based on the four seasons (when the 
number of operation evaporators changes), and drawing 13 are flow charts which show the control approach 
of an inverter compressor. 
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[0028] In addition, in the following explanation, the same sign is given to the same thing as the component 
shown with the above-mentioned conventional technique, and duplication explanation is omitted to it. 
[0029] First, a whole configuration is explained based on drawin g 2 and drawin g 3 . The operating method of a 
solenoid valve 7 and start-and-stop control of the inverter compressor 10 are the same as that of the case 
of the conventional technique. A different point from the case of the conventional technique is having had the 
inverter compressor 10 in dravying 2 , and is having had the inverter 1 1 for controlling the inverter compressor 
1 0 in drawin g 3 . 

[0030] Below, the revolving-speed-control approach at the time of starting of the inverter compressor 10 is 
explained based on drawin g 1 . The temperature gradient desired value 12 is determined like drawin g 4 
according to operation mode and the number of operation evaporators (the number of the goods rooms 1 
which the solenoid valve 7 is opening). Here, the temperature gradient desired value in drawin g 4 (A1-A12) 
calculates beforehand the value from which the operation effectiveness of a refrigerator serves as max 
(power consumption is min) according to each operation situation in the experiment etc., and has set it up. 
[0031] As shown in drawing 5 according to inclination whenever [ warehouse internal temperature ]. the 
capacity excess-and-deficiency judging section 13 is formed so that the three-stage of overcapacity, fitness, 
and lack may be judged. a1 and a2 are the predetermined temperature gradient values calculated beforehand 
as mentioned above. In addition, as shown in drawin g 1 , the temperature information in the goods room 1 
which change with the revolving speed control of the inverter compressor 10 mentioned later is detected by 
the sensor 4 whenever [ warehouse internal temperature ], and is fed back to the judgment of the capacity 
excess-and-deficiency judging section 13. 

[0032] According to the result of the excess-and-deficiency judging by the capacity excess-and-deficiency 
judging section 13, the rotational frequency of the inverter compressor 10 is controlled by the rotational 
frequency headquarters 14 to be shown in drawing 6 . namely, the thing for which only ** N is accelerated to 
the actual condition rotational frequency N in in short of refrigerating capacity — the increase of refrigerating 
capacity, and carrying out, and slowing down only ** N to the actual condition rotational frequency N, when 
capacity is superfluous — refrigerating capacity — reducing — capacity — when it is judged that it is 
suitable, the actual condition rotational frequency N is maintained. 

[0033] When the time of starting and the number of operation evaporators change, as shown in d rawin g 7 and 
drawin g 8 It responds to load presumption based on OFF time amount (operation quiescent time of the 
inverter compressor 10), or the number of operation evaporators. The initial rotational frequency headquarters 
15 (R> drawin g 1 1 reference) determine an initial rotational frequency, and revolving speed control mentioned 
above after fixed time amount operation is performed at the predetermined rotational frequency (N1-N15, 
N16-N25) shown in drawin g 7 and drawin g 8 . For example, when OFF time amount is short, the trespass 
heating value from the outside judges greatly that lifting is quick whenever [ warehouse internal temperature ]. 
and an initial rotational frequency is set up highly. 

[0034] In addition, instead of the OFF time amount shown in drawing 7 and drawing^ , as shown in dravying 9 
and drawing 10 , load presumption based on an OAT may be performed and an initial rotational frequency 
(N26-N52, N53-N70) may be determined. Furthermore, load presumption based on the skin temperature of an 
automatic vending machine or the suction air temperature of a condenser 5 may be performed instead of this 
OAT, and an initial rotational frequency may be determined as it. 

[0035] Moreover, instead of the OFF time amount shown in drawin g 7 and drawin g 8 , as shown in drawing 1 1 
and drawing 12 , load presumption based on four-seasons (calender) information may be performed, and an 
initial rotational frequency (N71-N82. N83-N90) may be determined. 

[0036] Below, the control action shown above is explained based on d rawin g 13 . First, the existence of a 
starting command of the inverter compressor 10 is judged (step S20). When there is a command (step S20 
affirmation), operation mode and the number of operation evaporators are read (step S21), and the 
temperature gradient desired value 1 2 shown in drawin g 4 is read. When there is no command, it stands by 
until there is a command (step S20 negation). 

[0037] And if the temperature gradient desired value 12 is read, the initial engine speed shown in drawin g 7 - 
dravying 12 will be read (step S23). and fixed time amount operation of the inverter compressor 10 will be 
carried out at the initial engine speed concerned (step S24). 

[0038] Then, whenever [ warehouse internal temperature / which was obtained by the sensor 4 whenever / 
warehouse internal temperature ] is read (step S25). and a temperature gradient is detected (step S26). In the 
capacity excess-and-deficiency judging section 1 3, based on this temperature gradient value, as shown in 
drawin g 5 , the excess and deficiency of refrigerating capacity are judged (step S27). and a rotational 
frequency command is outputted by the rotational frequency headquarters 14 (step S28). 
[0039] And it judges whether the number of operation evaporators has change (step S29). When the number 
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of operation evaporators has change,, it returns to the reading step 22 of (Step S29 Affirmation) and the 
temperature gradient desired value 12. On the other hand, when there is no change in the number of 
operation evaporators, it is Judged whether there are (Step S29 Negation) and a halt command of the inverter 
compressor 10 (step S30). 

[0040] It stands by until there are (Step S30 Affirmation) and a starting command, when there is a halt 
command of the inverter compressor 10 (step S20). When there is no halt command of the inverter 
compressor 10, reading of whenever [ (Step S30 negation) and warehouse internal temperature ] is performed 
(step S25), and revolving speed control mentioned above is performed (step S 26-28). 
[0041] As mentioned above, since according to the control unit and the control approach of an inverter 
compressor concerning the gestalt of this operation revolving speed control of the inverter compressor 10 is 
carried out so that it may operate by the temperature gradient from which load effects, such as operation 
mode and an OAT, are caught with inclination whenever [ warehouse internal temperature ], and consumed 
electric power serves as min. the cooling system of an automatic vending machine can be operated with 
necessary minimum energy, and the energy-saving effectiveness is acquired. 

[0042] In addition, in the gestalt of the above-mentioned implementation, although explained on the occasion 
of the decision of the initial rotational frequency of the inverter compressor 10 as what performs load 
presumption based on one information of OFF time amount, an OAT, the skin temperature of an automatic 
vending machine, the suction air temperature of a condenser 5, and four-seasons (calender) information, it is 
not limited to this but the load presumption concerned may be performed based on the combination 
information on such arbitration, or the information on other. Moreover, such information may be utilized on the 
occasion of the rotational frequency decision at the time of steady operation. 

[0043] As information on these others, information, such as closing motion of the evaporating pressure and 
temperature of a refrigerant, condensing pressure and temperature, goods temperature, and a solenoid valve 7 
and ON/OFF of the fan in a warehouse, can also be used, for example. 
[0044] 

[Effect of the Invention] As explained above, according to the control unit (claim 1) of the inverter 
compressor concerning this invention A refrigeration unit with an evaporator, a condenser, and an inverter 
compressor at least, It is the control unit of said inverter compressor in the automatic vending machine 
equipped with the controller which controls said refrigeration unit. Said controller The capacity excess-and- 
deficiency judging section which judges the excess and deficiency of refrigerating capacity based on the 
temperature gradient measured value of a goods room, and the temperature gradient desired value set up 
beforehand, Since it had the rotational frequency headquarters which output the rotational frequency 
command of said inverter compressor based on the judgment result of said capacity excess-and-deficiency 
judging section A load effect is caught with inclination whenever [ warehouse internal temperature ], revolving 
speed control of an inverter compressor can be performed so that it may operate by the temperature gradient 
from which consumed electric power serves as min, and the cooling system of an automatic vending machine 
can be operated with necessary minimum energy. 

[0045] Moreover, according to the control approach (claim 2) of the inverter compressor concerning this 
invention A refrigeration unit with an evaporator, a condenser, and an inverter compressor at least, It is the 
control approach of said inverter compressor in the automatic vending machine equipped with the controller 
which controls said refrigeration unit. Said controller Since the excess and deficiency of refrigerating capacity 
are judged based on the temperature gradient measured value of a goods room, and the temperature gradient 
desired value set up beforehand and it was made to output the rotational frequency command of said inverter 
compressor based on the judgment result of the refrigerating capacity concerned A load effect can be caught 
with inclination whenever [ warehouse internal temperature ], the rotational frequency of an inverter 
compressor can be controlled to operate by the temperature gradient from which consumed electric power 
serves as min, and the cooling system of an automatic vending machine can be operated with necessary 
minimum energy. 

[0046] Moreover, according to the control unit (claim 3) of the inverter compressor concerning this invention, 
since it was made to set up based on operation mode and the number of operation evaporators, it can operate 
so that the operation effectiveness of a refrigerator may serve as max (power consumption is min) according 
to each operation situation, and the temperature gradient desired value of the capacity excess-and- 
deficiency judging section can operate the cooling system of an automatic vending machine with necessary 
minimum energy. 

[0047] According to the control unit (claim 4) of the inverter compressor concerning this invention, moreover, 
the rotational frequency command section It has rotational frequency headquarters at the time of initial 
rotational frequency headquarters and a stationary. Said initial rotational frequency headquarters At the time 
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of starting of an inverter compressor. and change of the number of operation evaporators, at least Operation 
mode. The number of operation evaporators, the operation quiescent time of the inverter compressor 
concerned, an OAT. automatic-vending^machihe skin temperature, Based on either information of condenser 
absorption air temperature and four-seasons information, or the information which combined these, the initial 
rotational frequency of said inverter compressor is set up. Fixed time amount maintenance of the rotational 
frequency command of the inverter compressor HE concerned is carried out at the initial rotational frequency 
concerned. At the time of said stationary rotational frequency headquarters Since the engine speed of said 
inverter compressor was controlled by said initial engine speed after fixed time amount operation based on 
the output of the capacity excess-and-deficiency judging section For example, when the operation quiescent 
time of an inverter compressor is short, the trespass heating value from the outside judges greatly that lifting 
is quick whenever [ warehouse internal temperature ], and can set up an initial rotational frequency highly. It 
is utilizable similarly about other information. Therefore, it can shift to steady operation efficiently and the 
cooling system of an automatic vending machine can be operated with necessary minimum energy. 
[0048] Moreover, since the change to the stationary rotational frequency headquarters in rotational frequency 
headquarters from initial rotational frequency headquarters is performed based on whenever [ warehouse 
internal temperature ] according to the control unit (claim 5) of the inverter compressor concerning this 
invention, operation corresponding to the present load profile initiation can be ensured [ promptly and ], and 
the cooling system of an automatic vending machine can be operated with necessary minimum energy. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the control device of the inverter compressor concerning the 
gestalt of implementation of this invention. 

[Drawin g 2] It is the mimetic diagram showing an automatic vending machine. 

[D raw ing 3] It is the block diagram showing the input/output relation of a controller. 

[ Drawin g 4] It is the table Fig. showing the temperature gradient desired value determined according to 

operation mode and the number of operation evaporators. 

[ Drawin g 5] It is the table Fig. showing the excess-and-deficiency judging result of the refrigerating capacity 
judged according to inclination whenever [ warehouse internal temperature ]. 

[ Drawin g 6] It is the table Fig. showing the rotational frequency of the inverter compressor set up according 
to the excess-and-deficiency judging result of refrigerating capacity. 

[ Drawin g 7] It is the table Fig. showing the initial rotational frequency (at the time of starting) determined 
according to load presumption based on the operation quiescent time of an inverter compressor. 
[ Drawin g 8] It is the table Fig. showing the initial rotational frequency determined according to load 
presumption based on the operation quiescent time of an inverter compressor (when the number of operation 
evaporators changes). 

[Qr.awlQg-?] It is the table Fig. showing the initial rotational frequency (at the time of starting) determined 
according to load presumption based on an OAT. 

[Drawing 10] It is the table Fig. showing the initial rotational frequency determined according to load 
presumption based on an OAT (when the number of operation evaporators changes). 

[QrawLng_ll] It is the table Fig. showing the initial rotational frequency (at the time of starting) determined 
according to load presumption based on the four seasons. 

[ Drawi ng 12] It is the table Fig. showing the initial rotational frequency determined according to load 

presumption based on the four seasons (when the number of operation evaporators changes). 

[D rawin g 13] It is-the flow chart which shows the control approach of an inverter compressor. 

[Drawin g 14] It is the mimetic diagram showing the automatic vending machine in the former. 

[Praw[ng J[5] It is the block diagram showing the input/output relation of a controller. 

[ Drawin g 16 ] It is the block diagram showing the control approach of a constant-speed compressor. 

[Drawing 17] It is the flow chart which shows the control approach of of the solenoid valve and compressor 

according to whenever [ warehouse internal temperature ]. 

[Drawing 18] It is the timing chart which shows actuation of the solenoid valve and compressor according to 

whenever [ warehouse internal temperature ]. 

[Description of Notations] 

1 Goods Room 

1 a Left ventricle 

lb Median cell 

1 c Right ventricle 

2 Machine Room 

3 Evaporator 

4 It is Sensor whenever [ Warehouse Internal Temperature ]. 

5 Condenser 

7 Solenoid Valve 

8 Capillary Tube 

9 Controller 
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